Contents 


Preface 


PROLOGUE: NCTM POosITION PAPER ON TECHNOLOGY 


PART 1: HOW RESEARCH INFORMS 


1. Teaching Strategies for Developing Judicious Technology Use ... . 


LYNDA BALI 
University of Melbourne 
Melbourne, Victoria, Australia 
KAYE STACEY 
University of Melbourne 
Melbourne, Victoria, Australia 


2. Young Children’s Use of Virtual Manipulatives and Other 
Forms of Mathematical Representations 


PATRICIA S. MOYER 
George Mason University 
Fairfax, Virginia 

DEBORAH NIEZGODA 
Westlawn Elementary School 
Falls Church, Virginia 

JOHN STANLEY 
Hillcrest Elementary School 
Wauconda, Illinois 


3. Five Steps to Zero: Students Developing Elementary Number 
: Theory Concepts When Using Calculators.................. 


CAROLYN KIERAN 
Université du Québec a Montréal 
Montreal, Quebec 

GUZMAN 
Av. Instituto Politécnico Nacion 
CINVESTAV-IPN, Mexico 


35 
| 
| iil 


CONTENTS 


Young Children and Technology: What's Appropriate? 
DouGLAS H. CLEMENTS 
University at Buffalo, State University of New York 
Buffalo, New York 
JULIE SARAMA 
University at Buffalo, State University of New York 
Buffalo, New York 


Comparing Distributions and Growing Samples by Hand and 
with a Computer Tool 


ARTHUR BAKKER 
Freudenthal Institute, Utrecht University 
Utrecht, Netherlands 
ANN FREDERICKSON 
Savanna Oaks Middle School 
Fitchburg, Wisconsin 


interactive Geometry Software and Mechanical Linkages: 
Scaffolding Students’ Deductive Reasoning 
JILL VINCENT 
University of Melbourne 
Melbourne, Victoria, Australia 


Square or Not? Assessing Constructions in an Interactive 
Geometry Software Environment 
DANIEL SCHER 
KCP Technologies 
Emeryville, California 


An Anthropological Account of the Emergence of Mathematical Proof 


and Related Processes in Technology-Based Environments 


F. D. RIVERA 
San Jose State University 
San Jose, California 


PART 2: NOTES FROM THE FIELD 


9. The Reality of Using Technology in the Classroom 


SUZANNE ALEJANDRI 
The Math Forum, Drexel University 
Swarthmore, Pennsylvania 


iv 
4. j 
5. 
6. 
7. 
a 
| > 
| 


CONTENTS 


10. Using Technology to Foster Students’ Mathematical 
Understandings and Intuitions 


Eric J. KNUTH 
University of Wisconsin—Madison 
Madison, Wisconsin 

CHRISTOPHER E. HARTMANN 
Georgia State University 
Atlanta, Georgia 


11. The Spreadsheet: A Vehicle for Connecting Proportional 


Reasoning to the Real World in a Middle School Classroom ... . 


RICHARD CAULFIELD 
Indiana University 
Bloomington, Indiana 
PAUL E. SMITH 
Evansville-Vanderburgh School Corporation 
Evansville, Indiana 
KeLLy McCorMIcK 
Indiana University 
Bloomington, Indiana 


12. Using Spreadsheet Software to Explore Measures of Central 
Tendency and Variability 


CAROL S. 
Duquesne University 
Pittsburgh, Pennsylvania 


13. Internet WebQuest: A Context for Mathematics Process Skills . . 


P. McCoy 
Wake Forest University 
Winston-Salem, North Carolina 


14. A Vehicle for Mathematics Lessons: In-Service Teachers 
Learning to Use PDAs in Their Classroom 
JULIE CWIKLA 
University of Southern Mississippi Gulf Park 
Long Beach, Mississippi 


. 189 


165 

| 


CONTENTS 


15. Using the Internet to Illuminate NCTM’s Principles and 
Standards for School Mathematics 


Eric W. Hart 
Maharishi University of Management 
Fairfield, lowa 
SABRINA KELLER 
Michigan State University 
East Lansing, Michigan 
W. GARY MARTIN 
Auburn University 
Auburn, Alabama 
CAROL MIDGETI 
University of North Carolina at Wilmington 
Wilmington, North Carolina 
S. THOMAS Gorsk! 
Gilman School 
Baltimore, Maryland 


16. Mathematics Teaching and Learning Supported by the Internet . . 


ENRIQUE GALINDO 
Indiana University 
Bloomington, Indiana 


17. Laptops in the Middle School Mathematics Classroom 


SUZANNE LEwis 
Cincinnati Country Day School 
Cincinnati, Ohio 


18. The Role of Technology in Representing Mathematical Problem 
Situations and Concepts 


Dominic D. PERESSINI 
University of Colorado at Boulder 
Boulder, Colorado 

Eric J. KNUTH 
University of Wisconsin—Madison 
Madison, Wisconsin 


19. Using Technology to Show Prospective Teachers the 
“Power of Many Points” 


Rose MARY ZBIEK 
The Pennsylvania State University 
University Park, Pennsylvania 


vi 
7 
Ab 
241 
; 
z 
a 
..277 
| 


CONTENTS 


20. Investigating Mathematics with Technology: Lesson Structures 
That Encourage a Range of Methods and Solutions 


REBECCA MCGRAW 
University of Arizona 
Tucson, Arizona 

MAUREEN GRANT 
North Central High School 
Indianapolis, Indiana 


21. Engaging Students in Authentic Mathematics Activities 
through Calculators and Small Robots 


GeorGE C. REESI 
University of Illinois at Urbana-Champaign 
Champaign, Illinois 

JENNIFER DICK 
Daniel Wright Junior High School 
Lincolnshire, Illinois 

JAMES P. DILDINI 
University of Illinois at Urbana-Champaign 
Champaign, Illinois 

KATHLEEN SMITH 
Champaign Central High School 
Champaign, Illinois 

MIKKEL STORAASLI 
West Levden High School 
Northlake, Illinois 

KENNETH J. TRAVERS 
University of Illinois at Urbana-Champaign (Emeritus) 
Champaign, Illinois 

SUSAN WOTAIL 
Daniel Wright Junior High School 
Lincolnshire, Illinois 

DALIA ZYGAS 
West Levden High School 
Northlake, Illinois 


22. Using GIS to Transform the Mathematical Landscape 


Bos COULTER 
Missouri Botanical Garden 
Saint Louis, Missouri 
JOSEPH J. KERSKI 
U.S. Geological Survev 
Denver, Colorado 


Vii 

. . 303 
......... 329 
¥ 
| 
| 
; 


Vili CONTENTS 


PART 3: QUESTIONS ABOUT THE FUTURE 


23. Technology in Mathematics Education: Tapping into Visions 


M. KATHLEEN HEID 
The Pennsylvania State University 
University Park, Pennsylvania 


= 
x 
ea 
te 
a4 
q 
| 
1. 
vas 
4 
| 
| 
4 
| 
| 
3 


